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Introduction

The intent of this document is to provide instructions for utilizing a Garmin GPSmap 76
for field data collection. The instructions include:

e An overview of the Garmin GPSmap 76.

e Setting up the Garmin so that data collected in the field matches current NRCS
GIS layers.

e Setting up the Garmin for use with the differential GPS (DGPS) Beacon

Receiver.

Loading background maps into the Garmin.

Collecting data with the Garmin.

Required accuracy levels.

Using the MN DNR Garmin software to download data from the Garmin into

ArcView/ArcGIS and to upload ArcView/ArcGIS data into the Garmin for use in

the field.

e Navigating with the Garmin GPSmap 76.

Required Software

In order to use the procedures contained in this document, the following software is
needed:

e MapSource
e ArcView (or ArcMap 8.3)
e MN DNR Garmin GPS interface software.

NOTE: The mention and/or use of any software contained in this document should not
in any way be considered as an endorsement by USDA-NRCS.

Equipment

This document assumes the equipment being used is that found in the USDA
Configuration | GPS system. This includes a Garmin GPSmap 76 receiver, a radio
beacon receiver, a dual GPS/beacon antenna, a rechargeable external battery,
backpack, and all the necessary cables. This equipment provides real-time differential
GPS capability. This simply means that a correction from an external source at a
known location (e.g., US Coast Guard radio beacon site) can be received and applied to
the satellite information your GPS unit is receiving to obtain a more accurate location.
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Overview of the Garmin GPSmap 76

This section gives a brief overview of the unit and how to use the basic features. For
more details, users should read the Garmin GPSmap 76 Owner’s Manual and
Reference Guide.

Layout of the Garmin GPSmap 76

Zoom In

Nav
Power

Quit

Rocker
Key

Antenna External GPS
Zoom Out Antenna
Page
Menu Battery
Compartment
Enter
External Data/
Auxilary Power
Port
Screen

GARMIN

Button descriptions

Power Key:
Rocker Key:

Page Key:

Quit Key:

Menu Key:

Enter Key:

Nav Key:

The POWER key is used to turn the unit on and off. Press and hold the
Power key to turn on or off the GPS

The ROCKER key is used to control the movement of the cursor on
menus and map displays.

The PAGE key is used to navigate forward through the 5 main display
pages. The Page key will also end an operation in progress and return to
one of the main pages.

The QUIT key is used to navigate backward through the 5 main display
pages. The Quit key will also end an operation in progress and return to
one of the main pages.

The MENU key will display the page options menu for the current page.
Pressing the Menu key twice will display the main options menu.

The ENTER key is used to activate a data field or make a menu selection.
Pressing and holding the Enter key will allow the user to capture the
current position as a waypoint.

The NAV key is used to start or end navigation functions. Holding down
the NAV key will store the current position and gives you the opportunity
to begin navigating back to that marked point.

Zoom In and Zoom Out Keys: These keys allow you to view a smaller area of the

displayed map in greater detail (ZOOM IN) or a larger area in less detail
(ZOOM OUT).
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Tips on using Garmin keypad

The following tips should be helpful in selecting and entering items on the screens using
the keys on the Garmin keypad.

Use the ROCKER key to highlight (i.e., move to) the desired field by pressing on the
side of the key in the direction you wish to move.

For a list field (e.g,, Symbol field on the “Mark Waypoint” screen),
a) Press ENTER to change to selection mode.
b) Use ROCKER key to highlight the desired item from the list.
c) Press ENTER to select item.

For a data entry field (e.g., Waypoint number field on the “Mark Waypoint” screen),
a) Press ENTER to change to edit mode. The first character will be highlighted.
b) Use top/bottom of ROCKER key to scroll up/down through available numbers
and/or letters.
c) Use right side of ROCKER key to move to next character.
d) Repeat steps b and ¢ as needed.
e) Press ENTER to accept changes or QUIT to cancel changes.

For a search list field (e.g., Waypoint name field on the “Waypoint by Names” screen),
a) Use top/bottom of ROCKER key to scroll up/down through available numbers
and/or letters in highlighted character position.
b) Use right side of ROCKER key to move to next character.
c) Repeat steps a and b as needed.
d) Press ENTER to drop into list.
e) Use top/bottom of ROCKER key to scroll up/down through list.
f) Press ENTER to select the highlighted item.
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Screens

There are 5 main screens or pages on the Map76 as shown below. Use the Page and
Quit keys to switch between these pages.

GPS Information Map Pointer Highway Acitve Route
Page Page Page Page Page
SP[E.O’R ziivsngc:h“ ng;:sf‘ SPEED 'g DIST T HEXT : SPEEDO'OT‘ DIST Tigﬂ "I‘ SPEER 1 lg DIST TU. HEXT "‘] ﬂctl\'e Route
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I 040 T 0.0 N Waypoint Distance »
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rWashington 0:30’?
“ Lincoln Mem 1.11°
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- 02 04 07 0 03 11 g
m II
-3
3
A

c 04-JAN-02 045419
N 38.88744° RS
W077.02995° 5 AEks

Elevation

Speed l Accuracy
™ 0.0° 763.8"| 15.1¢ 4

Status Message (—» 3D GPS Location

GPS
Informatlon {:;1 [iE] Satellite Stren
- gth
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User Position 5 | 0 shows extent of
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Screens (cont.)

SPEED DIST TO HEXT P . t
N b ointer
0'0 0'67 direction to point
Adamson Gallery to which you are
! navigating
Pointer Vertical line
Page shows direction [
g of travel Compass Ring
r\ (not a true
compass, must
be moving to get
a true reading)
SPEED DIST TO HEXT
WURQ.U“ DFPDU;QT‘ ¥—_| Numbers to aid
Highwa — > ¢ l&—— innavigation
ga e y Position icon — 0 T LUU: 9
g black arrowhead fidamson Gu“ery
(keep this on the
(This page is best white line of the
used for straight line road) Adamson Gallery
navigation) m
164

Active Route
Route name —>»{ ADMSNG-THHMS.JF
Waypoint Distance b
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Garmin GPSmap 76 Setup

The following procedure should be used to set up a Garmin GPSmap 76 receiver to
insure that data collected in the field is consistent with GIS data and imagery currently
available to USDA Service Centers.

1. To use the GPS unit with the backpack, do the following:

a. Connect the thin gray antenna cable from the
“GPS Out” port on the beacon receiver to the
external antenna port on the top of the Garmin.
This improves satellite reception over using the
internal antenna of the Garmin unit.

b. Connect the gray cable with the 4-pin Garmin
connector from the “quadcomm” cable to the
data/power port on the back of the Garmin. This
powers the unit as well as relays the DGPS
signal.

c. Connect the red cable with the male cigarette

lighter adapter end from the “quadcomm” cable
to the female cigarette lighter adapter end of the -'\
battery. This will power up the beacon receiver

as well as provide power to the GPS unit.

2. Turn on GPS unit by holding down POWER key until unit comes on.

3. Pressthe ENTER key untiithe == o s P e
GPS Information screen appears. ~Acquiring Satellites ;rip ﬁomputer
racKs
. . Point
4. Press the MENU key twice to bring up the s [ Routes
Main Menu. @ Proximity
o Celestial
5. Highlight “Setup” using the ROCKER key. 06-SEP-01 09:18:55¢ W
Press the ENTER key to select. | ;; ;- e lisht  Memory  Power
UTH e =1
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6.

The Setup page has a number of tabs
(General, Time, Units, Location, Alarms, and Interface)

Use the following procedure to change the setup values to those specified below for

each tab.

a. Use ROCKER key to move left or right to the desired tab.

b. Use ROCKER key to move to desired field. Press ENTER.

c. Use ROCKER key to select the correct setting. Press ENTER.

General tab.

a. WAAS should be “Enabled” as shown at right. This will allow

for greater accuracy if used without the DGPS beacon receiver.

WAAS is used only when the interface is set to “Garmin” (i.e.,
not when it is set to “RCTM In/NMEA Out”).

Location tab.

a. Set Location Format to “UTM UPS”.
Note: “Location format” simply determines the coordinate display on this
unit. Data is still downloaded as latitude/longitude values into the MN DNR
Garmin software.

b. Set Map Datum to “NAD83".
c. Set North Reference to “True”.

(TR Time Units L
Mode

Normal

WAAS

Enabled

Backlight Timeout

15 Seconds

Beeper

Message Only

Language

English

Time | Units | T0TI A

Location Format
UTH UPS

Hap Datum

NAD83

Horth Reference
True

Maanetic Yariation
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9. Interface tab.

NOTE: The preferred method of collecting data with the Garmin is to use it
with the DGPS Beacon Receiver in the backpack.

a. Use Without the DGPS Beacon Receiver

The Garmin GPSmap 76 can be used without attaching the GPS to the DGPS
beacon receiver in instances where maximum accuracy is not a requirement.
Such instances might include conducting resource inventories, conservation
planning, navigation, etc.

tion| Alarms TR
To operate without the beacon receiver, set CET
Serial Data Format to “GARMIN”.

Note: This setting is also used when downloading data to a
computer.

b. Use With the DGPS Beacon Receiver

The Garmin GPSmap 76 must be used with the DGPS beacon receiver in
instances where maximum accuracy is required. Such instances include
certifying conservation practices for payment, precise layout of conservation
practices in the field, precise navigation, etc.

When using the beacon receiver, set

Serial Data Format to “RTCM In/NMEA Out”

Baud to “4800”

Beacon to “User” and then enter a known frequency and bit
rate from the table below for one of the beacons available in

Missouri:
Location Freqg. Bit Rate
Kansas City, MO 305.0 200
Memphis, TN 310.0 200
Omaha, NE 298.0 200
Rock Island, IL 311.0 200
Sallisaw, OK 299.0 200
St. Louis, MO 322.0 200

Refer to the map on the next page to find the DGPS Beacon closest to your
location. When a beacon signal is detected, “Status” should indicate “Receiving”
and a value for “SNR” (signal to noise ratio) should appear. A “Distance” value
may or may not appear. The GPS Info screen should indicate “3D Differential
Location” in the status line. Also a “D” in or above a satellite strength indicator
bar will indicate that differential corrections are being applied to that satellite.
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DGPS Beacons for Missouri

ROCK ISLAND, IL
OMAHA (311 KHz, 200 bps)
00 bp

lowa
l]—‘

Issouri

Arkansas
200 0 200 Miles
s —
Beacon Location Distance Bl < 50 miles_

Bit R from 8 50-100 miles

(Frequency, Bit Rate) beacon 100-150 miles

150-200 miles

Additional beacon information and coverage areas can be obtained on the
US Coast Guard website at http://www.navcen.uscg.gov/dgps/ .

10.Press QUIT twice to return to the GPS Information screen.
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Loading Background Maps into Garmin

The Garmin MapSource TOPO software was included in the Configuration | GPS
system. This software provides the capability to load maps into the Garmin receiver
that contain contour lines as well as more detailed roads than the receiver’s built-in
maps. This would be very similar to adding a topo map (i.e., DRG) to a view in an
ArcVlew project. MapSource divides a map into blocks or regions. These blocks do not
correspond to the USGS quad map boundaries. In fact, a block might cover an area
equivalent to that of 8-16 quad maps.

This procedure assumes that the MapSource TOPO software is installed on your
computer. If not, you will need to install it before proceeding. These instructions guide
you through loading background maps into the Garmin.

1. Insert the Eastern US CD (Disk 2 of 3) of MapSource TOPO into the computer.

2. Start MapSource program .

3. Use the Zoom Tool to draw a box around the area that you want to load the detailed
maps from.

& Untitled - MapSource
File Edit /¥iew Toolz Help

0 Hlél Hlﬂl %llﬁleﬂlﬁl [Us Topo -East 7] @ll&lmﬂ
)G A5 e

Maps |Waypoints| Houte&l Tracksl GPS I 63 g 2]

MName 7 | Area

1 | & '

O'map(s] - 0 KB L 0w

tdap SetName:l | 4T
4] [ | d

o ttems Selected Latfon hdddemm, mmm' (WGES 54)  [N38 23,205 Wol 23.236 | v
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4.

6.

7.

Use the Map Tool to click on sections of the map to load into the GPSmap 76.
When you click on a “block” of maps the area is outlined in yellow and the area that
will be loaded becomes shaded. The names of selected blocks are listed under the
Maps tab. To remove a block, simply click on it again.

2 Untitled - MapSource
Eile Edit Yiew Tools Help

D|s(ala] wlEld (Bl | [T e 5 af@ls = s
SNMENEF B

——
Routes | Tracks | GPS | Daltoy [y \1" m ;I
Maps [6] ‘waypoints @ JSanta Fe
bl
Name [ 4rea Higbe ey} m
JEFFERSON CITY, MO [N.. Topomap Clark arfier -
JEFFERSON CITY, MO [5...  Topomap shie
FULTOM, MO (SOUTHWE .. Topomap .
FULTON, MO (NORTHW..  Topomap
MOBERLY. MO (SOUTH...  Topomap IMexico
MOBERLY, MO [SOUTHE... Topomap Martinsburg igdletown
AR .Eel\ﬂu\.nrer

éngdom City

70

Joneshurg
Bigspring
Clifton City |
Mekittrick
Otterallel
atg  Derger
e b

Stover

Gravais Mills ' . Juleta Argyld
4 » St. Elizabeth *
| | —I . Panrats piscumbia* -
B map(s] - 1.4 MEB Laurle. * @ o -Oa‘iEU;%i
Map Set Name: | [FULTON, MO (NORTHwWE X 28 N <
K| ml I
|0 thems Selected [Lat/Lan hdddemm. mmm’ (WGS 84) N33 51,636 WI2 08,325 [lefferson City, Mo (Northeast), Topomap, 217 KB J

The GPSmap 76 can hold 8mb of map data, which is approximately 30-35 map
blocks.

Connect the GPSmap 76 to the computer.

To computer
serial port

To Garmin
GPSmap 76

Turn on the GPSmap 76 (hold down red POWER key). T [ e,
Acquiring Satellite

Press the ENTER key (2 to 3 times) until you see the GPS y
Information Page. . e

i3 03

6 10 |

% -
06-SEP-01 09:18:557
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8. Press the MENU key. Select “Start Simulator”. Press the ENTER key.
9. Verify the “GARMIN” interface is selected:
a. Press the MENU key two times.
b. Use ROCKER key to select “Setup”; then
press the ENTER key.
c. Use ROCKER key to move left or right to
select the Interface tab. Verify
Serial Data Format is set to “GARMIN”.
If not, toggle down and change the

setting.

10.In MapSource, click the Save to GPS button.

£ Untitled - MapSource
File Edit “iew Tools Help

Trip Computer
Tracks

Points

Routes
Proximity
Celestial

System Info

Light Memory

¢ = 1/{EE

tion Alarms Interface
Serial Data Format

Power

S (=

NEEIENE 0 I EEEE RN eV =Y s T |
=
S MNEEEE]
Foutes | Tracks | GPS | |I / .Higbe& o
Maps (B] | Waypaints <]
M ame | Area
JEFFERSOM CITY, MO [N...  Topomap
JEFFERSOM CITY, MO [5...  Topomap “what To S
FULTON, MO [SOUTHWE... Topomap l_‘" oaae
FULTOM, MO [NORTHW... Topomap v Paps
MOBERLY, MO [SOUTH...  Topomap | ] . Select Al |
MOBERLY, MO [SOUTHE... Topomap “Wayports Auxvasse
+ Bk = Eputes SelectNonel trlaytgont
[} Tracks égdom City
. r— Communication O ptions
Auto Detect... |
LClifton Cit
Part: Icgm vl
Ottervil .
. B.aud Fate: 115200 -
¥ Turn Off GPS After Transfer
JFlorer
1] | |
E map(z] - 1.4 MB
Map SetName:l FULTON, M0 [MNORTHWE

|0 Iterms Selected [Lat/Lon hddderm, mmm’ (WGS 84) |

a. A pop-up window will appear with Maps checked. If you know
which serial port you connected to the Garmin, set the port
accordingly. If not known, click [Auto Detect..] and it should find
the correct port. Baud rate can be set to 115200. If you
encounter communication problems, you might try lowering the
baud rate. Click the [Save] button.

11. After transfer is complete, exit MapSource.

-12 -

6/13/2005



Technology Technical Note MO-1

Collecting GPS Data in the Field

Waypoints vs. Tracks

Once set-up, the Garmin GPS offers two distinct methods of data collection — waypoints
and tracks. Waypoints are individual locations stored in the GPS buffer. Each point
must be consciously marked and stored by the user. The points are independent until
the user, with ArcView or similar tool, relates them as nodes along a line or polygon, for
example, based on their sequence. Tracks, on the other hand, are a continuous series
of points collected automatically at a regular time or distance interval. The only user
intervention is to start and finish a track log. Track points are treated by the GPS as
points along a line or polygon boundary. Therefore, the GPS can estimate area
bounded by tracks without downloading the points to GIS software (see page 18 for
precautions about track area calculations).

The pros and cons of waypoints versus tracks are often debated. Features which
consist of well-defined points (i.e. field boundaries, fences, pipelines, etc) can, in most
cases, be captured more efficiently and accurately as individual waypoints. Points that
are not well defined or that are non-linear (curved) (i.e. treatment areas, wetland
boundaries, etc) are generally more accurately and efficiently captured using the track
function. However, tracks with short collection intervals can quickly exceed the GPS
storage buffer. Also, tracks collect data for wherever the GPS travels (including, e.g.,
diversions around wet areas) unless the user is careful to pause the track data
collection when off-course. Finally, if using a vehicle to collect tracks, it is possible to
traverse a critical bend in a boundary between capture of points and misrepresent the
shape.

The user must ultimately choose a method best for each unique circumstance. Using
the MN DNR Garmin ArcView extension, waypoints and tracks can be edited and
processed into point, line or polygon themes for similar results.
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Required Accuracy Levels

When collecting data with GPS in the field, certain accuracy levels need to be
maintained in order to collect data as precisely as possible. This level of
accuracy will depend on the type of data being collected as outlined below.
Any collected points should also be verified by downloading them and
overlaying them on appropriate imagery (e.g., aerial photo, topographic map,
etc.) in ArcView or ArcMap.

Using GPS to Certify Conservation Practices

When collecting data with GPS for use in certifying conservation practices, every
attempt should be made to maximize accuracy. In order to make this possible, it
is required that the Garmin GPSmap 76 be connected to the DGPS Beacon
Receiver where beacon coverage is available. Data collected using DGPS is
inherently more accurate and consistent than data collected with autonomous

GPS.
The user should only collect data when the following .
parameters have been met in the field: !
05
B R 0105 11 14 20 21
The Accuracy which is found on the GPS Information Page Hm E-@o
should always be [EEERUERIREE[TEIRTMER]I. ® !!!%g
03-0CT-01 12:44:20%
14 S (0462807
uth 3584182

Using GPS for Conservation Planning

In instances where absolute accuracy is not a requirement (i.e. Basic
Conservation Planning, Resource Inventories, Navigation, etc.) the Garmin
GPSmap 76 can be used without being connected to the DGPS Beacon
Receiver. However, the following accuracy levels should be maintained for best
results:

The Accuracy which is found on the GPS Information Page should always be

less than or equal to 20 ft.
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Collecting GPS Data as Waypoints

Points that are well defined (i.e. wells, pipelines, fences, field boundaries, etc) can, in
most cases, be more accurately and easily obtained by collecting GPS data as
waypoints. Use the following procedure to collect waypoint data:

1. Make sure GPS unit is setup correctly (see Garmin GPSmap 76 Setup section
page 6).

2. Place the GPS antenna (either the external antenna mounted on the backpack pole
or the internal antenna of the Garmin receiver) directly over the point desired.

3. Wait until accuracy is below required value (see Required Accuracy Levels on
page 14).

Mark Waypoint
4. Press and hold down the ENTER key until the Mark Waypoint = 054
screen appears with the coordinates of your current location Location
displayed. A default 3 digit number for the new waypoint will 155 gg?gggl
display. The user can either change this number or accept the Eioction . Desth
default. If averaging is desired do the following, otherwise skipto | 758 |____._ ‘

step 5 below.

Averaging

To improve the accuracy of a point, averaging can be used.
a) Press the MENU key.

b) Select “Average Location” and press the ENTER key.
c) The Average Location screen should then appear.

NOTE: Do not move GPS antenna while in this mode.

The Measurement Count field should start counting number of
measurements used in the average. The Estimated Accuracy

v Show Hame on Maps

Delete | Map |
Goto | HITAN|

Project Location
Append To Route

for Main Menu

Average Location

Location

15 S 0564044
vt 4292246

Estimated Accuracy
44.7"

Elevation

value should start decreasing. When you feel that enough 1040
measurements have been recorded to get a good average of Measurement Count
your position, press the ENTER key to save the average. S0

| Save |

5. While on the Mark Waypoint screen, highlight [OK] and press the ENTER key to
store the point

Important note: Keep good notes in the field! Keeping notes of which
waypoints go where will make data handling much easier when you get back to
the office.
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Deleting Points

1. Press the MENU key twice.

2. Select “Points”. Press the ENTER key.

3. Select “Waypoints”. Press the ENTER key.

4. If you want to delete a single waypoint,

a. Highlight the desired point in lower window
(you might want to refer to the tips on using
the keypad earlier in this document).

b. Press the MENU key.

Select “Delete Waypoint”.
Highlight [Yes] and press the ENTER key to
confirm the deletion.

oo

5. If you want to delete all of the waypoints,
a. Pressthe MENU key.
b. Select “Delete All".
c. Highlight [Yes] and press the ENTER key to
confirm the deletion.

Trip Computer
Tracks

Routes
Proximity
Celestial

System Info
Setup
Light Memory

Power

¢ = 1/

Points
Using Current Location

Cities
Exits

Waypoints by Name
044

- 041
" 042
= 043
* 045
* 046
- 047

Distance 213" 152"

e to find nearest

|

Waypoints by Name

= KCHO

* MEMPHIS

= OMAHA

* ROCK ISLND
= SALLISAW
= ST LOUIS

Distance 2757 165"

[FEnd to find nearest

Find Hearest

Delete Waypoint
Delete By Symbol

Delete All

for Main Menu

Find Hearest

Delete All

FErd for Main Menu
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Collecting GPS Data as Tracks

The “Track” feature can be used to more easily collect data for boundaries, treatment
areas, etc. that might be difficult to define by manually marking waypoints (e.g., not well
defined and non-linear or curved). It is also useful if you would like to determine an
acreage estimate for an area while in the field. Before using tracks, however, the user
should be fully aware of the issues related to using this feature in the Garmin (see the
discussion under Waypoints vs. Tracks on page 13 as well as warnings given in this

section). When collecting data as Tracks, setup the Garmin as follows:
1.

2.

6.

Press the MENU key twice to bring up the Main Menu.
Select “Tracks”. Press the ENTER key.

Note: Before beginning a new track, you might consider clearing
the stored track log (see instructions below).

On the Tracks page, press the MENU key.

Select “Setup Track Log”. Press the ENTER key.

On the Track Log Setup page,
set Recording to “ Off” to turn OFF tracking , or
set Recording to either

“Stop When Full” or “Wrap When Full” to turn ON tracking,
The Record Method and Interval fields should be set appropriate
to the need of the specific job. If “Auto” method is used, the
interval “Most Often” should be used to give best results.

Highlight [OK] and press the ENTER key.

Keep in mind that the antenna needs to be kept as close as possible
to the boundary being marked. If you need to divert from the
boundary, you should turn off tracking. Upon returning to the
boundary, turn on tracking to begin collecting data again. Two
separate track segments will be created which can be joined in the
DNR Garmin software (see instructions on page 28 in the

Editing the Track Data section). This same technique can be used to

define multiple features (i.e., turn off tracking to finish one feature and
turn on tracking to begin marking the next feature).

Trip Computer
Tracks

Points

Routes
Proximity
Celestial

System Info
Setup

Light Hemory Power

¢ s ] [(EW

Tracks
0 Fun
|| Clear |

Track Log

* Delete All Saved
Setup Track Log

[FERD) for Main Menu

Tracks
Track Log Setup

Recording

S Record Method
Auto

Interval

Most Often

0K

Tracks
Track Log Setup

Recording

S Record Method
Auto

Interval

Most Often

OK
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Calculating Area

The Garmin GPSmap 76 has the ability to calculate the area of a single track or
multiple tracks that make up the same feature. The GPSmap 76 does not have the
ability to compute the area from individual waypoints. NOTE: This area should
only be considered as an estimate (see important note below concerning
official area calculations). Follow these steps to compute the area of a Track:

1.

From the Tracks page,
Highlight [Save] and press the ENTER key.

You will be given the choice to save the entire track log, or if you
have multiple segments, you can choose how far back to save.
Make your choice and press the ENTER key.

IMPORTANT: In the process of saving a track, the GPS filters the
track data. Be aware that the area calculated may vary somewhat
from the area calculation you will get in ArcView from the
unfiltered (original) track data. This variation will depend on how
complex the original track data is. Remember that official NRCS
policy is to calculate areal/lengths measured with a GPS in
ArcView/Customer Service Toolkit before certifying a
conservation practice.

After viewing the area calculation of the track, highlight [Delete]
and press the ENTER key to remove this saved track. The
original track will remain stored in the GPS internal memory.

Again, keep good notes in the field! Keeping notes of which track
segments go where will make data handling much easier when you
get back to the office.

Clearing the Track Log

If the track log memory becomes full or you wish to free up memory
before beginning a new track, you will need to clear the entire existing
track log as follows:

1. From the Tracks page,
highlight [Clear] and press the ENTER key.
2. Highlight [Yes] and press the ENTER key.

Tracks

Track Loa B Full
Sc Save Back
Through
saved 1/07:08"
07:054
07:04%
Yesterday
Entire Log

Track
Hame
05-AUG-03
Distance Points
0.41" 7
Area

6.877599 ac

Show on Hap and Highway

Map

TracBack| OK |

Track
Hame
05-AUG-03
|' Do you redlly want
to delete track
05-AUG-03?

__No | IET
Delete | Map |
TracBack] OK |

Tracks
8% Ful

Plose |

Do you redlly want
to clear the
track log?

_ Mo |EETEN

Track Log

Cmuen |
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Using GPS Data

DNR Garmin (© 2001 Minnesota Dept. of Natural Resources) is software that
communicates with the Garmin GPS receiver. Data (i.e., points and tracks) can be
downloaded from the Garmin receiver and converted to a text file or to an ArcView
shapefile. Data can also be uploaded from a text file or an ArcView shapefile to the
Garmin receiver to be used for navigational purposes. These instructions are based on
version 4.4.2 of the software and will provide procedures utilizing the extension in
ArcView. The ArcView extension is currently not compatible with ArcMAP. To use DNR
Garmin with ArcMap, refer to Appendix B for appropriate procedures to use. For more
detailed information on the use of this program, refer to the DNR Garmin help file.

Garmin GPSmap76 Setup for Downloading

1. Using the download cable (round Garmin
connector on one end, 9-pin serial connector on
the other end), connect the GPS unit to an open
serial port on the computer.

To computer
serial port

To Garmin
GPSmap 76

nnnnnnnnnnnnnnnnnnnn

2. Turn on GPS unit. Press the ENTER key until the g . "

GPS Information screen appears. Acquiring Satellites
3. Press the MENU key. :
. . . H|Start Simulat
Highlight “Start Simulator”. Trk “ =
New Elevati
Press the ENTER key. o Looation,

This will stop the unit from trying to acquire satellites and thus
conserve battery power.

4. Verify the “GARMIN” interface is selected:

i Main Menu tion Alarms| Interface
a. Press the MENU key two times. Trip Computer Serial Data Format
b. Select “Setup”; then press the ENTER key. Tracks
c. Move left or right to select the Interface tab. ;°'“t‘
. outes
Verify Proximity
Serial Data Format is set to “GARMIN". Celestial

If not, toggle down and change the setting. System Info

Light Memory Power

e = 1/EE
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DNR Garmin Setup

A cdt Wiew Theme Gre

1. From ArcView’s pull-down menus, select .
. . . . [:{=]
File -> Extensions to open the extensions dialog box. "
Set Working Directary...
Save Project Chl+5
Save Project As...
. . # Extensions
2. Choose “DNR Gal’mln - ArCVIEW" Available Extensions:
by checking the box to the left of its name. ) Daatase dccase Ao ]
. 1ala esigner
Click [OK]. 4 Digitizger ’ J _Cencal |
. : “ Ho. 1} H 1 DNR Garmin - Arcview
This will add “DNR Garmin” to the available E —
AI‘CVIeW VIEW menus. _| ECW 2.0 and ER Mapper Ima. ™ Maks Default
_| Geoprocessing -
About:
3. Select DNR Garmin -> Open Garmin GPS BUGREE LN NRCS GRS Tools
from the tOp menu. Open Garmin GPS
Corvert Points
Calculate Shape Attibutes
Add Docurmentation
I Calculate CEP
) Chranalanu Plaoer
i MN DNR - Garmin _[O]x]
4. The program Sh0U|d |0ad and a File Edt GPS ‘Waypoint Track Route Feal Time Help
; imi i GPSMAP 76 Software Yersion 3.80 VEREMAP Americas Highway 2.00
window similar to the one on the right | BFSHEE 8 S0 e o oo mericas Highway
should appear.  Alt 744feet EPE B88.7467166570228 o EE e
.| Connected | Projection: UTH zone 15M [ 4
5. If the Garmin does not connect,

select GPS -> Set Port and check that
correct port is selected.

Also select GPS -> Set Baud Rate and
check that correct baud rate (9600)
is selected.

If it still does not connect, see the
GPSmap76 section above on setting
the interface correctly.

File Edit | GPS ‘Wappoint Track HRoute Real Time

Set Fort

GPSMAF

Lat 38.9 SetBaudRate

Al 744 [

Conrectsd  Close Port Chil+5

& MN DNR - Garmin

File Edit | GPS “Waypoint Track Foute Real Time Help

GPSMAF
Lat 38.9
Alt 744

» Imum:t e (et

Set Port
Set Baud Rate

Open Port

P leea Fiaa [

-20 -

6/13/2005



Technology Technical Note MO-1

6. When you run DNR Garmin for the first time, you should set

the default projection. Do this by selecting [Fie Edt GPS ‘Wappoint Tr
File -> Set Projection. LoadFrom ¥ bare Versic
SaveTo ¥ |on -92.34

[l [ N
Get Projection ction: UTH

Foea

Under Datums, select NADS83.

Under Projections, select UTM Zone 15N. it [

For counties Cape Girardeau, Mississippi, New Madrid, P e —

Perry, Pemiscot, Scott, and Stoddard, you should select Datums:

UTM Zone 16N. - =
UTh zone 134 “

(NOTE: This should match the projection in the DRGs, oo .

DOQQs, MrSID files, and other GIS data you intend to (T sone 120 =

use).

Description of Selected Projection:

Click OK. [ 26315

Lt

0K | Cancel| Reset I--
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Downloading GPS Data

1. Select Waypoint -> Download to i MHDNE S _ o
. File Edit GPS | Waypoint Track Route Feal Time Help
download waypoints or o
GPSMAFP 76 SIM MAP Americas Highway 2.00
Track -> Download to download Lat 38.966994 0o
tracks from the GPS. Al TAdteet  waypoint Propeties.,  [*® i b |
| Connected | Projection: UTH zone 18M [ 4
e E
2' The program WI" begln retrIeVIng a” File Edit GPS ‘wappoint Track Foute FReal Time Help
WaypOInts or traCkS Stored In the GPS GPSMAP 76 Software Yerzion 3 80 VERBMAP Americas Highway 200
memory. Lat 38.96699494Lon -92 4584257
. Alt 744 feet EPE 88 7467166570228 Data Tahl
When all records have been retrieved, = e
a dialog box will appear that tells how RO N u— L

type ident lat lahg y_proj .
1] wiaPOINT 001  39.48584346)  -92.95240955) 4370694488t
2| wiaPOINT 002|  39.4857452a_.azamnaasanl  43706R3 G4
3| Wi YPOINT [ =R ks D' N R G armin 074,635
4] wiaPOINT 004 39.485543: : 062096
B[ WAYPOINT| 05| aadusatge  hecetreddlrecords oo ner
5
7
&

many records have been received.
Click [OK] to close this dialog box.

WATPOINT 006  39.4852881 0633.3120
WATPOINT 007 39.485173% ; ; 0620.713¢
WATPOINT 008 39.4849341 0600.9261

O [x]+ |88

9wt rPOINT 08| 3948368101 9293900069 4370455194
10] wWarPOINT 010  39.48262724 -32.93906435)  4370338.242%
11 WayPOINT 011 3948149250  -92.93912818| 4370212305
7 i".l il“\VDnlllT nia 20 401 CO0T Q70472201 EQ ADTOD DO:ij
| Connected [ | 0'af 40 Selected 4

NOTE: If you are finished downloading, you can shut off the GPS unit to conserve
battery life. Simply hold down the Power key until unit shuts off.
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Editing GPS Data

Click [>>> Data Table >>>] button (A) § PO DN - Seess A
. . File Edit GPS ‘Wappoint Track HRoute Real Time H&p
to bring up a table of waypoint or track : o
GPSMAP 76 Software Version 3.80 VERBMAP Amencas Highway 2.00
data. Lat 38.96699494Lon -92.34584257
Al 7Adfeet EPE  88.7467166570228 «<<DataTable << |
Editing o Waypnini rl Track u 1‘ Foute T ATimewpt .
. . type ident  [lat long y_proj -
DOUble-CIICk on Ce” to Change |tS % WAYPOINT 001| 3948584346 -92 95240955 43?0694.488EJ
value. ® WAYPOINT|  002] 39.48574533] 9295048430 43705836341
WAYPOINT|  003] 3948566359 9234876938 4370674.6984
WAYPOINT | 004| 39.48554326| -9294703238] 437066209654
. WAYPOINT| 005 39.48541857| 9234500364 4370847.708C
Deletlnq Records ?5 WAYPOINT D0B| 3948528816 -92.34335038| 4370633.312C

WAYPOINT 007  39.48517391 -92.94176102]  4370620.719€
WAYPOINT | 008) 39.48433412] -52.93895777| 43706009261
WAYPDINT 003  39.4836810 9293900063, 43704551942

Select a single row by clicking on row
number to left of desired row (B). Hold

n u
a O X+ |
|3 r.oloo -.||m t.ﬂl-h- wlro..n

down mouse button and drag to select Tl POINT | O1T| 380145050] S0 SoenoE1El—427upro e
mU|t|p|e rOWS. Press the Delete ‘I’) lu_mvnnlm M2l 2040160072 O7 a4 7791 kg m-monuq:—lll
button (C) to delete highlighted | LEECC
record(s).

Deleting Columns

Select a single column by clicking on column heading above of desired column (D).
Hold down mouse button and drag to select multiple columns. Press the

Delete button (C) to delete highlighted column(s).

Adding Records
Press the Add button (E). This will add a row at the bottom. You can then enter the
appropriate data for that record.

Working with Waypoint Data Using DNR Garmin

Once you have successfully downloaded the data from the GPS, you can then edit the
data and then save that data as an ArcView point shapefile. DNR Garmin also gives the
user the capability to save the GPS data as a text file for later reference.

Editing the Waypoint Data

Before saving the GPS data, it is useful to to remove unwanted
columns of information. Generally speaking, the first seven columns of
data (type, ident, lat, long, x_proj, y_proj, comment) are the only
items that are typically needed. All other columns to the right should, in
most cases, be removed before saving the data. In addition, any
unwanted waypoints should also be removed before saving the data.
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One way to remove columns is to select
Waypoint -> Waypoint Properties .
and then uncheck all the columns you do
not want.

Another way is to simply delete the
unwanted columns.

Refer to the previous section
Editing GPS Data on how to delete
columns and rows from the table.

Waypoink Track Route |

2 Download
3y  Upload

@ DNR Garmin Properties

Saving the Waypoints as an ArcView shapefile

Waypoint Properties

ident

lat

long
w_pioj
H_pioj
camment

[ dizplay

[ ] symbol

[ ] unuged!

[ dist

[ ] prox_index

[ ] color ;I

DK | Cancel | Reset

After editing the waypoint data, you can then save the data as a new ArcView
shapefile. If you do not want all the points, you can select a range of points. Do this
by clicking the row number to the left of the first row and then, while holding down

the Shift key, click on the last row in the desired range.

1. Select
File -> Save To
-> ArcView -> ShapeFile....

File Edit GP5S ‘“Waypoint Track Route Real Tim

Load From

Set Projection

. Graphic
et Projection |:u:||nt T &l
Eit !ident !Iat HHHHHHHHHH ! Iy
2. For “Save as type:”, select 21|
ArcView Shapefile Savein: | 3 Resoucs_Maps = = ®BckFE-
(Projected) (*.shp). ) i sounasists
Navigate to the desired drive ) wrp_gps points.sho
and folder.
Toolkit users: This would be
C:\Customer_Files_Toolkit\
customer’s name\
Resource_Maps
To create a new shapefile,
give it a descriptive
File Name and click [Save].
To append or overwrite an Filepame: _|wp_ges poits sho Bl save 7

existing shapefile, select it
and click [Save]

Save as type;

IArcView Shapefile [Projected) [*.shp] - | > Cancel |

4
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3. If you select an existing file, you will be Cave
asked if you want to append to it or
overwrite it. To append to the existing file, File already exists. *would vou like to append to it?

answer Yes. To overwrite the existing file Anzwening MO will ovenwrite the existing file.

(i.e., lose the existing points in the

shapefile), answer No. Mo |  Carcel |

4. A new theme is added to the View in ArcView.

@ ArcView GIS 3.3
Eile  Edit Eielw Theme QHG—TDQIS Graphics _w_'indowl ]-_Iellp. DN Garmin . :
Seale 1] it ks

ﬂ W rp_gps points.zhp [: *

ﬂ' County MrE L

«|

Using DNR Garmin to Convert Waypoints to Lines or Polygons

A user may have a need to develop a line or polygon theme from the points obtained
via GPS. One method of doing this would be with heads-up digitizing using the
points as a guide (i.e., creating the theme and connecting the desired “dots”). This
method allows the user to determine the order of the vertices in the line or polygon
and also to ignore bad points. Another method is to use the “Convert Points” tool in
the DNR Garmin extension. This tool will be the method discussed in this document.
It requires a field (e.g., point number) that can be used as the order field. The
values in this field would determine the order of the vertices in the new line or
polygon. If a field is chosen that does not order the points in a sequential manner,
an unexpected line or polygon could be the result.
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The “Convert Points” tool can be used to convert points in an existing point theme to
a new line or polygon shape. You can use the Select Feature tool in ArcView to
select a subset of points from within a point theme to make a line or polygon from. If
no features are selected, a line or polygon is created from all the points within the
theme.

'-J R Garmin
1. Start the tool by clicking Open Garmin GPS
DNR Garmin -> Convert Points

on the View menu bar in ArcView.

Correert Paints
Calculate Shape Attributes k
Add Documentation

2. The Convert Points dialog will open and present you with options for creating the
new shape. The fields in this dialog fields have the following functions:

Point Theme — choose the point theme & Convert Points

containing the points to convert : :

Order Field — the field in the point theme data ot Thetme | Gps, ports sho =
table that will be used to specify the order of frderFietd1dert M
the vertices in the new shape. The field New Sea Field [ None =l
“ldent” is generally the one which you would Corwersion Type [ To Polugon =l
use to order the waypoints. Output [&5 Shapefie =

New Seg Field — field to use to signal
beginning of a new line segment. This would
change from false to true to indicate a new line
is starting.

Conversion Type — specify if you want to create a new line or polygon

Output — specify if you want to create a new shapefile or just draw a graphic in
the View.

Press the [Go] button to create the new shape.

3. Navigate to the drive and @ New Theme

folder where you would like File Mame: e

'[0 StOI’e the new Shapefile. Iwrp_boundaries.shp c:hcustomer_files_toolkithjohn_dog---- ==

Toolkit users: This would be

C:\Customer_Files_Toolkit\

customer’s name\
Resource_Maps

Enter a descriptive

File Name and click [OK].

B ot «] Cancel |

= customer_files_toolkit
= john_doe—-1234

B resouIce maps
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4. The new theme will be added to the View.

@ ArcView GIS 3.3

Eile Edit ‘fiew TIheme DRG-Tools Graphics Mindow Help DNR Garrin

7} ] = T|-. Scale 1':| 4%%33?%?
@ Viewl

o wip_boudaries shp | b

ﬁ Wi rp_gps points.shp

1 County MrsID

il

5. You can now close the Convert Points dialog box.
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Working with Track Data Using DNR Garmin

Once you have successfully downloaded the tracks from the GPS, you can then edit the
data and import that data into ArcView as a point, line, or polygon shapefile or as
graphic points, lines or polygons. DNR Garmin also gives the user the capability to save
the GPS data as a text file for later reference.

Editing the Track Data

Before saving the GPS data, it is useful to remove unwanted columns of information.
Generally speaking, the first six columns of data (type, ident, lat, long, new_seg,
time) are the only items that are typically needed. All other columns to the right
should, in most cases, be removed before saving the data. In addition, any
unwanted trackpoints can also be removed before saving the data.

One way to remove columns is to select

Track -> Track Properties .

and then uncheck all the columns you do

not want.

Another way is to simply delete the
unwanted columns.

Refer to the previous section

Editing GPS Data on how to delete

columns and rows from the table.

If you have multiple tracks that
make up the same polygon, you
need to merge these tracks
together before saving. In the DNR

T |
Track PRoute Real Tim
Download
7 Upload
F

. DNR. Garmin Properties il

ll'llaypoin‘tl Track I Route |RTimelI1lpt|

Fields to Use:
tupe
ident

lat

long
new_zeg
tirne:

Track Properties

[ altitude
[] depth
[] color
[ model

0K | Cancel | Reset |

& MNDNR. - Gar
File GPS ‘Wawpoint Track Route Real Time  Help

=10l x|

GPSMAP 76 Software Yerzion 3.80 YERBMAP Americaz Highway 2.00
Lat 38.966737 Lon-92.345474

) Alt 852 feet EPE 177 <<¢ Data Table << |
Table, the start of each track is - _ - - e
highlighted in blue. To merge two _Waypomt © Tk Route ATimew!
. + ident [ lat | long | new_seg [time ]
or more tracks, double click on the se| |E[ecTvELOG  amseETezst 5234547607 Fakse 03/11
cell in the new seg column which | |_glacTvELDG | 3948534346 9295240564 TN 12;31-E_I
— D Modify Cell ¥alue X[
corresponds to the track that you ] 1
want to merge with the previous | Changeake to :
track. Change the value from True ] Cancel | |1
to False. — :
To split (i.e., divide) one track into B T
two, change the value from False to e ]
True. ] . Al ’
| Connected | Received 48 of 48 track points | 0of 43 Selected v
- 28 - 6/13/2005
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Saving the Tracks as an ArcView shapefile

After editing the track data, you can then save the data as a new ArcView shapefile
(point, line or polygon) or append the track data to an existing theme already in
ArcView.

& MM DNR - Garmin with ArcYiew
File @PS ‘Wawpoint Track Foute Real Time He

Load From ¥ L...=..= Varcing 3. 80 YERBMAP

1. Select File -> Save To ->
ArcView -> Shapefile...

Save To 2 File. .. 74

- | Shapefile. ..
Clear Table T
Exit aypoint
LT Thira [idamt [
2. For “Save as type:”, select 2]
AFCVIeW Sh ap8fl|e Save jn; I_} Resource_Maps j o= EF '

(Projected) (*.shp).

Navigate to the desired drive

and folder.

Toolkit users: This would be

C:\Customer_Files_Toolkit\

customer’s name\
Resource_Maps

To create a new shapefile,

give it a descriptive

File Name and click [Save].

To append or overwrite an

existing shapefile, select it

and click [Save]

@ wrp_boundaries. shp
WIp_gps points. shp

File name: Iwrp_gps paints. shp j Save : |
Save as hupe: IArcView Shapefile [Projected) [*.shp] ) Cancel |

4

3. If you select an existing file, you will be Save
asked I.f y.ou want to a%pen?]to I .OI'. fil File already exists. ‘would pou like to append ko it?
overwrite it. To append to the existing Tile, Angwenng MO will ovenarnte the exizting fle.

answer Yes. To overwrite the existing file
(i.e., lose the existing points in the

- Mo | Cancel |
shapefile), answer No.

4. Select the output type for the data.

It is recommended you use “Point” so that you

. : Please Define the Dutput Shape
can preview the points. You could then use

“Convert Points” to create a shape file using ? Eﬂm'f
1 1 1 Ine
only desired points. Click [OK]. # Paboen K |
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5. The points, lines, or polygons will be added to the selected shapefile. If this
shapefile was not a theme in the current view, it will be added as a new theme in
ArcView. Each individual track that came from DNR will be a separate polygon
or line feature within the theme.

@ ArcView GIS 3.3
Eile  Edit Euaw Theme DRG- Tnnls ﬁraplmss Mr'ldow H

8 19) islal WIS i

ﬂ -ifU[p;_boundal’iés-:\s:hp =

1 Wip_gps pointsshp

] County MiSID
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Uploading ArcView Data to the GPS Using DNR Garmin

DNR Garmin has the capability to upload position data from ArcView shapefiles to the
GPS. This allows you to store positions of features obtained or developed via ArcView
into the GPS unit. These stored positions can then be used in locating those features in
the field (see Navigating with the Garmin GPSmap 76 on page 34)

Uploading Waypoints

Waypoints can be loaded into the GPS from ArcView point themes or graphics in the
active view. In order to upload waypoints from themes, the theme must be active.
DNR Garmin will only upload the selected features of the theme, if there are any
selected. If there are no selected points in the theme, all points will be uploaded.
Only selected graphics will be uploaded.

1' CIICk on % MM DNR - Garmin with Arc¥iew
F||e ‘>L0ad From and SeleCt GPS  Waypoint Track Route Real Time H
ArcView -> Theme..., or Fie..  kaenveonusr
ArcView -> Graphic to begin uploading svets b Theme. .
waypoint data into the DNR Garmin table. CloarTable | [0 1775

Exit aypoint * Track lf"

2. If the shape attribute table does not have an IDENT or i Identify Fields

COMMENT field, DNR Garmin will open a dialog box Select Requied Fields.
asking what values from the shape attribute table you r ldr"“' formation:
want to use for the IDENT and COMMENT fields. The ot ST
IDENT field will be loaded into the GPS as the Waypoint | == =

number.

Selecting “Sequential ID” will number each point
sequentially starting at 1. Select the desired choices for
each field and click [OK]. Clicking [Cancel] will abort
the |0ad 0K, I Cancel I
If you are loading graphics as waypoints they will automatically be assigned
sequential idents and the comment field will default to the current date/time,
since graphics do not have attributes.

3. The points should then be loaded into the DNR Garmin data table and can be
edited if desired.
A word of caution! The program will overwrite any waypoints on the GPS unit
that have the same ident as a waypoint being uploaded.
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4. Upload the waypoints in the table to the GPS by

& MM DMR - Garmin

selecting Waypoint -> Upload from the DNR i B6 RS | Eraeih] U et R
Garmin menu. GPSMAP 76 5 Download M,
. Lat 38 9669934
NOTE: If any rows are selected in the table, P — 8
. . appoint Properties. .
only those points will be uploaded.
% waypaint " Track
. ident lat
00| 39.4858434
5. A message box will appear once the download has

been Completed. Press the [OK] bUtton- Tranzfer Camplete. 40 aypoint: uploaded.

The data has been loaded to the GPS and is ready to go to the field.

Uploading Tracks

Tracks can be loaded into the GPS from line or polygon themes or graphics in the
active view. In order to upload tracks from themes, the theme must be the active
theme. DNR Garmin will only upload the selected features from the theme, if there
are any selected. If there are no selected features in the active theme, all features
will be uploaded after confirmation. Only selected graphics will be uploaded.

1. Click on
File -> Load From and select

@ MN DNR - Garmin with Arc¥iew

. File =PS Waypoint Track Route Real Tme H
ArcView -> Theme..., or Fle.. K onwennugp
Save To & Arcview #|  Theme...

ArcView -> Graphic to begin uploading
track data into the DNR Garmin table

Clear Table EPE 177 Graphic

Exit aypoint * Track r'
L L T T

2. If no features are selected in the
active themes that you are
uploading, DNR Garmin will display
a dialog asking if you want to load all
features in the shapefile.

Press [Yes].

Mo features are selected in active theme. “Would wou like to
continue and uze all features of the theme as input?

2

Mo Features Selected

The Track data can be edited in the DNR Garmin table if desired.
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3. Upload the tracks in the table to the GPS & MN DNR - Garmin with ArcView
by selecting Track -> Upload from the File GPS ‘Waypoint | Track Route Real Time
DNR Garmin menu. GPSMAP 76 Softwe __Download M
Lat 38.966737 Ll:l
Sl el = Track Properties
W appoint {+ Track
il tupe | icent [ 1t
x| T !
4. A message box will appear once
the download has been Transfer Complete. & Track consisting of B5 points has been uploaded.

completed.
Press the [OK] button.

The data has been loaded to the GPS as part of the internal track log.
It will not show up as a saved track. The “bread crumb” trail will show,
however, on the map page of the receiver.
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Navigating with the Garmin GPSmap 76

The Garmin GPSmap 76 can be used to navigate to (i.e., locate) any of its stored points
(e.g., those uploaded in the previous section). This can be very useful for locating
features such as well heads, wetland boundaries, etc, or for laying out conservation
practices such as fences, brush management, or grass plantings.

Navigating to a Point

1. To navigate to a point, press the NAV key.

2. Highlight “Go To Point” and press the ENTER key.

for Man Overboard

3. Highlight “Waypoints” and press the ENTER key. Using cfrtmt Bocation

Cities
Exits

4. One of 2 screens will appear, Waypoints by Name or Nearest Waypoints .
Use the MENU key to switch between the two. (Note: The bottom of each screen
shows direction and distance to highlighted point).

Waypoints by Name

Waypoints by Name 0ot ——————
Points are sorted by name. » 001 I
Select desired point | o
(see Tips on using Garmin keypad on page 3). = 004
Press the ENTER key. - o
007

Distance 158" 30.4"

[EEnd to find nearest

Nearest Waypoints AT
Points are sorted by distance from your current position ol
(nearest being listed first). * 020
Highlight desired point using up/down of ROCKER key. - oo
Press the ENTER key. . 033

= 050
= 028
= 046

Distance 127" 103%

EEml to find by name
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Waypoint
= 041

Location

15 S 0556727
vt 4313285

Elevation Depth

5. The Waypoint screen will appear.
Highlight [Goto] and press the ENTER key.

“oeeto | Hop
[Goto JJTIN

6. Use the PAGE key to switch to the Map Page.

SPEED DISTAHCE TO NEX'I;

00" 1359

This shows your current location as a triangle near the center
of the screen and a line to the point you are navigating to.
The line indicates the direction you need to go (North is

toward top of screen). Zoom In and Out keys can be used to o3
change scale of map.

\024
Example at right instructs you to move southeast 135.9 feet. 801

oooooooo

7. An alternative to the Map Page is the Pointer Page.
Use the PAGE key to switch to the Pointer Page.

This shows a compass ring. The vertical line near the top of
the ring indicates your direction of travel. The large pointer
indicates the direction you need to travel to reach the
navigation point.

Example at right shows that you are moving north and that
you actually need to be moving southeast 135.9 feet.

8. Once point is found, press the NAV key and select Go To 041
a. “Go To Point” to find another point, or Go To Point

b. “Stop Navigation” to end.

9. Press the ENTER key. Stop Navigation

for Man Dverboard
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Appendix A — Field Guides

The “Field Guides” below are simply instruction “cards” that can be printed, cut out, and
laminated to carry along with the Garmin GPSmap 76 GPS unit in the field. They are
basically a 4"x6” size that can be carried in a shirt pocket or in the GPS backpack. If
desired, you could laminate 2 of them back to back to reduce the number of cards.

“Complete SETUP” Field Guide

Garmin GPSmap76 - Complete SETUP

Press MENU twice, select “SETUP”, use ROCKER key (left or right) to select below.
Use ROCKER key to move to desired field and change to value shown.

Mode

Normal

WAAS

Enabled
Backlight Timeout
user preference
Beeper

user preference
Language
English

Time Format

user preference
Time Zone

Central

Daylight Savings Time
Auto

JLocation

Location Format
UTM UPS
Map Datum
NADS83

North Reference
True

ifor backpack use)

Serial Data Format
RCTM In/NMEA Out

Baud

4800

Beacon Freq Bit Rate
User ### H###
Location Freq Bit Rate
KC,MO 305.0 200
Memphis, TN  310.0 200
Omaha,NE  298.0 200
Rock Island,IL 311.0 200
Salisaw,OK  299.0 200
St.Louis,MO 322.0 200

The settings on the and tabs can be set as the user desires.
From the m tab, scroll left once to reach the tab, which will be
changed frequently (i.e., switching between field use and downloading).

The settings on the other tabs will not require changing once they are set.

Efor downloading)

Serial Data Format

GARMIN

10/1/2003
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“Interface SETUP for Backpack Use” Field Guide

Garmin GPSmap76 — Interface SETUP for Backpack Use

e Press MENU button twice.

e Select “SETUP” and press the ENTER key.

« Scroll left once using the ROCKER key to the tab.

e Move down to Serial Data Format field using the ROCKER key. Press the ENTER key.

e Select “RTCM In/NMEA Out” and press the ENTER key.

¢ Move down to Beacon field using the ROCKER key. Press the ENTER key.

e Select “User” and press the ENTER key.

e Move right to Freq field using the ROCKER key.

e Press the ENTER key. Location Freq  BitRate

e Select number using up or down of ROCKER key. KC,MO 305.0 200
(See table at right for appropriate frequencies). Memphis, TN 310.0 200

« Move to next digit by pressing right on ROCKER key | Omaha,NE 298.0 200
and repeat number selection. Rock Island, IL 311.0 200

e Press the ENTER key to accept number. Salisaw,0K 299.0 200

 Repeat same procedure for Bit Rate St.Louis,MO 322.0 200
if it needs to be changed.

Press the QUIT key to return to the main menu.

NOTE: Remember to set Serial Data Format field to “Garmin” when you return to the office
to download your data.

10/1/2003
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“Marking Points” Field Guide

Marking (and entering) Points
w/Garmin GPSmap76

0.0 7638 15.1% < Accuracy should be
3D GPS Location <= 10 ft for certifying
ol - -
N\ m Os!m!w <= 20 ft for planning
[21]
T

5]
2123252930

06-SEP-01 01:16:3%

15 S 0956711 < should be UTM coordinates
uth 4313242

‘¥~ Ppress and hold ENTER key =

Mark Waypoint < change point name as

= 054 desired
Location
15 S 0556701 < should be UTM coordinates
ur 4313304 (you can manually enter a point
Elevation Depth . .
7.8, ft by entering coordinates here)

+' Show Hame on Maps

Delete | _Map | Highlight [OK] and
Goto |/ HTIN < press ENTER

To improve accuracy, averaging can be used:

Press MENU; select Average Location; do not move
GPS unit while measurements are collected; press
ENTER to save the point when desired count has been
reached.

4/15/2004
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“Deleting/Navigating to Points” Field Guide

Deleting

Press MENU twice.

GARMIN
Points GPSmap76

Navigating
to Points

Press NAV key.

Select “Points”

Select “Waypoints”

Select “Go To Point”

Select “Waypoints”

Highlight point using
Nearest Waypoint, or
Waypoints by Name
page

Select point using
Nearest Waypoint, or
Waypoints by Name

page

Press MENU.
Select “Delete Waypoint”
or “Delete All”

Select [GoTo] on
waypoint page

Confirm the deletion by
selecting [Yes].

Use Map or Pointer page
to guide you to the point.

10/1/2003
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“Starting/Stopping Track Logs” Field Guide

Starting GARMIN Stopping
Track Log GPSmap 76 Track Log
Press MENU twice — Press MENU twice

Select “Tracks” Select “Tracks”
Press MENU. Press MENU.
Select “Set Up Track Log” Select “Set Up Track Log”
To turn ON tracking, set To turn OFF tracking, set
Recording: Recording:
Stop when full or Off

Wrap when full
Record Method & Interval
As needed for specific
job. If Auto method is
used, select Highlight [OK] and
“Most Often”. press ENTER.
Highlight [OK] and
press ENTER.

Press PAGE until
Map page is displayed
to view “bread crumbs”.

Travel around desired
area. TRY NOT TO

STRAY OFF TRACK
WHILE LOGGING IS ON! [
When finished, turn track
log off as follows: >>>>>>

10/1/2003
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“Calculate Area/Clear Track Log” Field Guide

Calculate GARMIN Clear
Area GPSmap76 Track Log

Press MENU twice Press MENU twice
Select “Tracks” Select “Tracks”
Highlight [Save] and Highlight [Clear] and
press ENTER key. press ENTER key.
Select desired track Highlight [Yes] and
segment. press ENTER key.
A page appears with the This will clear the entire

REMEMBER: This area
is just an estimate and
should be used as such.

Because saving a track
filters the data, the track
SHOULD NOT BE
SAVED. Make sure to
delete it!.

Highlight [Delete] and
press ENTER key.

Highlight [Yes] and
press ENTER key.

10/1/2003
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Appendix B — DNR Garmin with ArcMap

DNR Garmin (© 2001 Minnesota Dept. of Natural Resources) is software that
communicates with the Garmin GPS receiver. It is made up of a Visual Basic
standalone component and an ArcView extension component. The ArcView extension
component is not compatible with ArcMap (the GIS software being utilized in Customer
Service Toolkit 2004). This means that the functionality provided by this extension will
not be available via ArcMap. If a user needs a tool provided by the extension, they will
need to use ArcView. Any shapefile created/modified in ArcView can then be added as
a layer in ArcMap via standard procedures.

The purpose of this appendix is to provide instructions on using the standalone
component of DNR Garmin Version 4.4.2 in conjunction with ArcMap 8.3 (i.e., without
the need for ArcView). Since the procedures are very similar to those detailed earlier in
this document for use with ArcView, reference will be made to the appropriate sections
and only differences will be explained in detail here. The standalone program is
basically used to download from and upload to the Garmin GPS receiver and to save or
load ArcView shapefiles, which are processed by ArcMap.

Standalone DNR Garmin Setup

Instead of loading DNR Garmin through ArcView, the standalone component is loaded
as follows:

From the Start button, select
All Programs

-> DNRGarmin -> DNRGarmin B,
to start the program. dstant | (3] Inbox- 2

Or click on the desktop icon

DMR Garrnif

Once DNR Garmin is loaded, you should refer to DNR Garmin Setup (page 20),
steps 4 through 6 for setup instructions.

Downloading & Editing GPS Data

Refer to Downloading GPS Data (page 22) and Editing GPS Data (page 23) sections for
instructions. The procedure is the same.
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Working with Waypoint Data Using Standalone DNR Garmin

The procedures for working with the waypoint data are basically the same as those
given earlier in the Working with Waypoint Data Using DNR Garmin on page 23. The

main differences pertain to saving the waypoints and converting waypoints to lines or

polygons. These are detailed below.

Saving the Waypoints as an ArcView shapefile

After editing the waypoint data, you can then save the
data as a new ArcView shapefile or append to an

existing one. Note: If no rows are selected, all the data Load From

will be saved. If some rows are selected, only that data

will be saved.

1. Select
File -> Save To -> File....

2

&« MH DMR - Garmin

File Edit GPS ‘wWappoint Track

Set Projection
Get Projection

2. For “Save as type:”, select e

ArcView Shapefile

(Projected) (*.shp).

Navigate to the desired drive

and folder.

Toolkit users: This would be

C:\Customer_Files_Toolkit\

customer’s name\
Resource_Maps

To create a new shapefile,

give it a descriptive

File Name and click [Save].

To append or overwrite an

existing shapefile, select it

and click [Save]

paint [
Exit [ident [l
L B e e T ST Rl
21|
Savein I_;' Resource_Maps j = rj( v
@ wrp_boundaries. shp
WIp_gps points. shp
File name: Iwrp_gps pointz.shp j Save : |

Save as type: IArc:View Shapefile [Projected) [".shp]) Cancel |

&

3. If an existing file was chosen, you will be [y

asked about appending to it.
Answer

Yes to append to the file,
No to overwrite the file, or
Cancel to abort the save.

File already existz. Would pou ke to append ko it?
Anzwenng MO will ovenwrite the exizting file.

Cancel |
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4. A message should then be displayed confirming the file was saved.

DMRBRG armin B3

File waz witten successfully to C:A\Customer_Filez_T oolkithjohn_dog-------- 1234\Rezource_Maps'wirp_apz pointz.zhp

Converting Waypoints to Lines or Polygons

The Using DNR Garmin to Convert Waypoints to Lines or Polygons section earlier in
this document detailed a couple of methods to accomplish this task. Heads-up
digitizing is still a valid method in ArcMap. The “Convert Points” tool, however, is not
available in ArcMap since it is a tool in the ArcView extension.

An alternative method is available with the standalone DNR Garmin. It requires that
you have a list of waypoints in the DNR Garmin Data Table. The order of the
waypoints in the table is important since it determines how the lines or polygons are
drawn. Once you have waypoints in the table and in the correct order, simply select
the “Track” option just above the table.

@ MN DHR - Garmin

File Edit GPS ‘wWaypoint Track Route Real Time Help

GPSMAFP 76 Software Yersion 3.80 YERBMAF Americaz Highway 2.00
Lat 38.96699494Lon -92 34584257

Alt 744 feet EPE 88 7467166570228 ¢¢¢ Data Table <<«
= wiaypoint & Track = Route = RTime'Wpt
. tvpe ident [T |lang ¥_proj -
1| TRALK 001 39.48584346) 9295240955  4370694.488521:
i2Y 2| TRALK 002) 3948574539 9295048490 4370683 694164F
3| TRALK 003 39.4856R359) -92.94876938) 4370674 6984472
-|-| 4| TRALK, 004  39.48554926) 9294703293  4370662.0964025

The waypoint records are converted to track records. You then can follow the
procedures below in the Working with Track Data Using Standalone DNR Garmin
section to save these points to a line or polygon shapefile.
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Working with Track Data Using Standalone DNR Garmin

The procedures for working with the track data are basically the same as those given
earlier in Working with Track Data Using DNR Garmin on page 28. The main difference
pertains to saving the tracks . This is detailed below.

Saving the Tracks as an ArcView shapefile

After editing the track data, you can then save the data
as a new ArcView shapefile (point, line or polygon) or Edit GPS Waypoint Track

append to an existing one. Note: If no rows are
selected, all the data will be saved. If some rows are
selected, only that data will be saved.

Load From »

Set Projection
1. Select File -> Save To -> File... GetProection | ot ¢
E it [idert [
= o=Trr o =T e T STE | Rl
2. For “Save as type:”, select [savess S 2| x]
AI’CVIEW Sh apeflle Save jn; I_} Resource_Maps j = EF '

(Projected) (*.shp).
Navigate to the desired drive
and folder.
Toolkit users: This would be
C:\Customer_Files_Toolkit\
customer’s name\
Resource_Maps
To create a new shapefile,
give it a descriptive File
Name and click [Save]. To
append or overwrite an D e oo o seeg
existing Shapef”e’ select it Saveastpe:  |uchiew Shapefie (Projected) [*she) T Carcel |
and click [Save] .

@ wrp_boundaries. shp
WIp_gps paints. shp

My Computer

3. If an existing file was chosen, you will be Save %]

asked about appending to it. _ , , ,
File already exiztz. wiould vou like to append ta it?

Answer . Anzwenng MO will ovenarnite the existing file.
Yes to append to the file,

No to overwrite the file, or No | Cancel |
Cancel to abort the save.
4. Select the output type for the data. il =
CIle [O K] ) Please Define the Output Shape
" Pairt
{* Line
" Palygon
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5. A message should then be displayed confirming the file was saved.

DMRBRG armin B3

File waz witten successfully to C:A\Customer_Filez_T oolkithjohn_dog-------- 1234\Rezource_Maps'wirp_apz pointz.zhp

Adding a Shapefile to ArcMap

After a shapefile has been created from either waypoint data or track data, you will need
to manually add it as a layer in ArcMap.

1. You should load ArcMap if it is not currently loaded.
Toolkit users:
This is normally done by checking in the customer file, opening the customer’s

map document, and adding their plan using the Cyber Farmer button E

Non-Toolkit users:
From the Start button, select T
A” PrOgramS i E ‘E] ArcCatalag
-> ArcGIS -> ArcMap S = (EEIre
@ Start J |an“_ ) dreMhiants Mavalanar Haln
to start the program. =
Start a new map or open an existing one.

2. Click on the "Add Data” icon | s g &@| EX|“"@\D_,”Q|@|*?‘

Al Programs i LGl

or
select File -> Add Data...
to add the shapefile as a new layer. |[Eie Edt View Insent Selection Took Winds

J O Mew.. Ctrl+N

= Open... Crl+0

J_H Save Chil+5

- Save As...

¢ N

Add Data from |nternet »
3. Navigate to drive and folder

containing the desired shapefile. B oo Mars EE

Toolkit users: This would be S

C:\Customer_Files_Toolkit\ v oo o
customer’s name\ ¥
Resource_Maps

Select it and click [Add].

Mame: Iwrp_gps paints.shp Add k
Show of type: IDatasets and Layers [ lpr) j Cancel |
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4. The following window may appear indicating that no projection information
(i.e., .prj file) could be found. Just click [OK].

ArcMap x|

' ': One or more layers iz missing spatial reference information. Data from those lapers cannot be projected.
L

5. The shapefile should then appear |

File Edit Yiew Insert Selection Tools Window Help:

as a new layer in the left window NeHall2ex oo L &w]
and the points shown in the view = * 2= - ZomE|
. 5@
on the right. A T f
=M ?uuntvaS\D

77l

@

-

’ L

1 1

K

o [
Display [ Soutce | 7 | e »
| pawrg > k0| O~ A~ | [t cl B 7 u|Ar &~ dr o~

| [506622.26 436834726 Unkna | 4

Saving a Shapefile from ArcMap

If you have some features (i.e., points, lines, polygons) in an ArcMap layer that you wish
to upload to the Garmin GPS receiver, you can save them to a shapefile which can be
loaded into DNR Garmin and then uploaded into the receiver.

S Untitbed - ArcMap - Ascinfa

1. With a map loaded in ArcMap, SElECt o ta su po siver sot s i i

the desired features in a layer that iﬁ'T_‘;L’-'?l‘j:r:w;[fIITIIHI«‘JI""i e
you wish to upload. 1S :

If you want all the features in = CH—

the layer, you can leave everything i

unselected.

“FEOXrTIL@

Digiey a

P - = B S St
[ EoTEEs dmesdealee| g
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x|
2. Right-click on the layer name and
opy
select Data -> Export Data... I

Open Attiibute Table
Joins and Relates

@& Zoom Ta Layer

Yisible Scale Range

Selection

Label Features
Convert Labels o Snnotation...

3 Convert Features to Graphics

Wi Save &g Layer File...

J Brim k (;) ‘ [ Properties... g Heview/Hemateh Addresses...

3. Choose either Sl 2l
“Selected features” or “All features”. Evport: [l features [
Select “Use the same Coordinate System  Use the same Coardinate System as this laper's source data,
as the data fl’ame". * lse the same Coordinate System as the data frame:

Enter the desired filename for your shapefile.

Output shapefile or feature clazs:

IC:\Customer_FiIes_T oolkithjohn_doge------ 1234\Resourc | & |

ak. I Cancel |

4. Answer the prompt for adding the exported
data asa Iayer' Thls WI” most Usua"y be _;S Do you want to add the exported data to the map as a laper?

“No”, since you already have the layer and
the real goal is to create a shapefile for
DNR Garmin.

o |

The shapefile that is created can now be loaded into DNR Garmin and
then uploaded to the Garmin GPS receiver.
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Uploading ArcMap Data to the GPS Using DNR Garmin

DNR Garmin has the capability to upload position data from ArcView shapefiles to the
Garmin GPS receiver. This allows you to store positions of features obtained or
developed via ArcMap in the GPS unit. These stored positions can then be used in
locating those features in the field (see Navigating with the Garmin GPSmap 76 on
page 34)

Uploading Waypoints & Tracks

Waypoints (or tracks) can be loaded into the GPS receiver from point (or line and
polygon) shapefiles.

@ MN DNR - Garmin

1. Click on [Fle Edt GPS Wapoint Trach
File -> Load From -> File... %
to begin uploading waypoint (or track) data into the SaveTo  »on 92 3458
DNR Garmin data table. SetPrgjection || 0 8874
Get Projection
pont  ©
Exit | Jident |
2. For “Files of type:”, select Open 7]
ArcView Shapefile (*.shp). Lookir: [ 5 Recource_Maps 5] «mckE-
Navigate to the drive and [ rsceszanp
folder with the shapefile. Tiiies
Toolkit users: This would be
C:\Customer_Files_Toolkit\
customer’s name\
Resource_Maps
Select it, and click [Open].
File name [vp_gps points.sho =l [ open
iles of type: |scivien Shapsfile [*.shp) R Caricel |
™ Open as tead-only P
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3. If the point shape attribute table does not have an IDENT uimd -
: . . q
or COMMENT field or the line/polygon shape attribute
. . . iption Info
table does not have an IDENT field, DNR Garmin will open g —
a dialog box asking what values from the shape attribute A
table you want to use for these fields. For waypoints, The
IDENT field will be loaded into the GPS as the Waypoint
number. Selecting “Sequential ID” will number each point
sequentially starting at 1. Select the desired choices for
each field and click [OK]. Clicking [Cancel] will abort the
Ioad QK. | Cancel I
4. The points (or t(acks) should  HN DNR - Gam _lolx]
then be |Oaded |nt0 the DNR Fil Edit G El,lpoint Track Route RealTime Help
Garmin data table and a DHAGamE A
message d|Sp|ayed about a File was lnaded successfully from C:\Customer_Files_Todlkit\jiohn_doe—-----1234\Resowce_Mapshwip_gps points. shp
successful load. Click [OK]. k|
2 Tipe CELLES Tong B_pra] |
The Waypoint (Or traCk) data 1 001| 3948584346 9295240955 43?0594.488EJ
. i) 2| WaYPOINT 00Z| 3948574533 -3295048430| 4370683694z
can then be edited before 3|WwayPOINT| 003 3948966359  -G294076938]  4370674.6990
H H H 4| WaYPOINT 004 3948554926 -92.94703298|  4370662.0964
Upload|ng If deSIred' % Bl WaYPOINT 005 3948541867 -92.54500364| 43706477081
: B[ WaYPOINT 00B| 3948528816  -9254335098| 4370633.3121
. Pl WaYPOINT 007| 3948517351 9254176102 43706207157
A word of caution! The B wAYPOINT| (08| 3348433412 5293335777 4370600 9261
1 1 4| WaYPOINT 009 3948365101  -92.93300069| 43704551942
program WI” OverW“te any 10 WaAYPOINT 10| 3948262724 -9293906439| 43703382426
waypoints on the GPS unit that T1|'wAYPOINT|  O11) 39.48143050  82.93912813| 4370212.308%
have the same ident as a Jd7 i
. . | Nat Connected | |0 of 40 Selected 4
waypoint being uploaded.
. . & MM DNR - Garmi
5. Upload the waypoints (or tracks) in the table to - — _
. . File Edit GPFS | Wappoint Track Route Res
the GPS by selecting Waypoint -> Upload (or Em—
Track -> Upload) from the DNR Garmin men iy a
rack -> Upload) fro e Garmin menu. Lat 38 966994
NOTE: If any rows are selected in the table, only Al 7adfeet ., p . P8
those points will be uploaded. U —
ident lat
00| 39.4862434
6. A message box will appear once the download has

been completed. Press the [OK] button.

Tranzfer Camplete. 40% aypoint: uploaded.

The data has been loaded to the GPS and is ready to go to the field.
For tracks, the data will load to the GPS as part of the internal track
log. It will not show up as a saved track. The “bread crumb” trail will

show, however, on the map page of the receiver.
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